Clinical evidence of peroxynitrite formation in chronic renal failure patients with septic shock.
The production of both nitric oxide (NO) and superoxide increases in septic shock. The cogeneration of these molecules is known to yield peroxynitrite, which preferentially nitrates tyrosine residues of protein and non-protein origins. We present evidence of peroxynitrite production in septic shock by measuring plasma nitrotyrosine. The nitrotyrosine was measured by an HPLC C-18 reverse-phase column and ultraviolet detector in chronic renal failure patients with or without septic shock, and in healthy volunteers. Plasma nitrite + nitrate (NOx) was also measured to evaluate NO production. Nitrotyrosine was selected as an index for production of peroxynitrite because the direct measurement of peroxynitrite in vivo is difficult. Patients with renal failure were selected in order to minimize nitrotyrosine excretion through the kidney. Plasma nitrotyrosine levels were not detectable in volunteers, 28.0 +/- 12.3 microM (1.6 +/- 1.1% of total tyrosine) in renal failure patients without septic shock, and 118.2 +/- 22.0 microM (5.5 +/- 1.2% of total tyrosine) in patients with septic shock. NOx levels were also higher in patients with septic shock than in patients without septic shock (173.9 +/- 104.7 vs. 75.6 +/- 19.1 microM). Although renal failure itself increases plasma concentrations of both molecules, the higher levels in patients with septic shock suggest that peroxynitrite is generated and the nitration of tyrosine residues is increased in this disease.